Detection and isolation of oligosaccharides with Lea and Leb blood group activities by affinity chromatography using monoclonal antibodies.
Affinity columns prepared by immobilizing monoclonal antibodies that specifically recognize the Lea or the Leb blood group antigens can be used for analytical or preparative isolation of oligosaccharides with the corresponding reactivities. The number of immobilized functional antibody combining sites on a column and the dissociation constants for standard oligosaccharides are determined by frontal analysis. By employing a simple approximation [K.-I. Kasai et al. (1986) J. Chromatogr. 376, 33-47] these parameters can be used to rationally design columns with properties appropriate for zonal affinity chromatography. The affinity for binding of the Lea-active oligosaccharide lacto-N-fucopentaose II (LNF II) by the anti-Lea antibody CO-514 doubles for each 8 degrees C downward shift in temperature between 37 and 4 degrees C. By zonal chromatography, Lea- or Leb-active oligosaccharides are recovered from a complex mixture of milk oligosaccharides containing more than a 20-fold molar excess of structurally similar but antigenically distinct oligosaccharides. The capacity for preparative isolation of an oligosaccharide increases in a linear fashion with the amount of antibody loaded on the solid support. The monoclonal antibodies used in these studies are products of hybridomas derived from mice immunized with human colorectal carcinoma cell lines [M. Blaszczyk et al. (1984) Arch. Biochem. Biophys. 233, 161-168]. The experiments establish that affinity chromatography applied to mixtures of oligosaccharides released by enzymatic or chemical cleavage of glycoconjugates may simplify the task of isolating and characterizing biologically interesting target antigens of monoclonal antibodies.